In previous reports it has been demonstrated that desoxyribose nucleoprotein is a significant constituent of the solid sediment of purulent exudates (1), and that hemolytic streptococci elaborate, during their growth in broth cultures, a desoxyribose nuclease (streptodornase) in considerable quantities (2). The latter finding was also described independently and concomitantly by McCarty (3).
In previous reports it has been demonstrated that desoxyribose nucleoprotein is a significant constituent of the solid sediment of purulent exudates (1) , and that hemolytic streptococci elaborate, during their growth in broth cultures, a desoxyribose nuclease (streptodornase) in considerable quantities (2) . The latter finding was also described independently and concomitantly by McCarty (3) .
In a more recent report (4) results have been described which were obtained when partially purified streptococcal concentrates, containing both streptokinase and streptodornase were injected into the pleural cavity of patients suffering from various types of diseases causing fibrinous, purulent, and sanguinous exudations.
The concentrates employed 3 were prepared according to methods developed and described by Christensen (5) . Since they contained both the fibrinolytic principle, streptokinase, and the pusliquefying enzyme, streptodornase, it was possible to demonstrate that two enzymatic systems were operative when introduced locally within the areas of disease. Fibrin and fibrinogen were predominant in cases of uninfected loculated hemothorax; desoxyribose nucleoprotein was most conspicuous in cases with thick coarse purulent exudates; in other cases both substrates were present in varying amounts depending on the nature of the underlying disease.
With respect to the streptodornase activity, the earlier reports (1, 4) described the depolymerization of desoxyribose nucleoprotein and desoxyribose nucleic acid, and also demonstrated de-8A considerable amount of the preparations was supplied by Lederle and Co. creases in the amount of the solid sediment of purulent exudates in association with marked drops in the viscosity of the same specimens following intrapleural injections of the streptococcal concentrates.
It is the purpose of this article to describe in detail the biochemical changes induced by the action of streptodornase in association with the characteristic physical changes that have attended depolymerization, and, in addition, the histological and cytological changes that have been made evident by the use of microscopic preparations serially stained by the Feulgen method (6) .
The data to be presented were derived from: Absorption at 2600 A. Determined on trichloracetic acid filtrates in a Beckmann Spectrophotometer.
Feulgen stain. An -adaptation of Rafalko (11) and Stowell's (12) modification of the method originally described by Feulgen (6) 1. The action of streptodornase on purified desoxyribose nucleic acid (calf thymus).
In Figure 1 the depolymerase activity of 1 to 5 gamma of a streptodornase concentrate in 0.1 cc. was tested with 2.5 cc. of a 0.15%o solution of desoxyribose nucleic acid in M/40 barbital buffer containing 0.003 M of Mg++ at pH 7.4. The tests were conducted for periods of ten minutes in a water bath at 370C. From the data it may be noted that a linear relationship between concentration of enzyme and depolymerase activity was demonstrable.
In Figure 2 the effect of temperature on the depolymerase activity of the streptococcal concentrates is illustrated.
For the experiment on thermal effects, 0. As may be noted from Figure 2 the rate of depolymerization progressively increased with rising changes in temperature reaching a maximum at 450 C. Above 450 C the rate of enzyme inactivation exceeded the increased velocity of reaction. The activity of the enzyme rapidly fell off as the thermal death point of 560 C was approached. Temperature inactivation of the enzyme appeared to begin above 300 C.
In Figure 3 the relation of pH to streptodornase activity is demonstrated.
To a 0.2%o solution of desoxyribose nucleic acid in M/40 sodium barbital containing 0.003 M of Mg++, 3%o acetic acid was added in different amounts in order to obtain solutions of substrate varying in pH from 5.2 to 9.0. 0.1 cc. of a 1: 1000 dilution of a 5% preparation of concentrate and containing 1.8 units of streptodornase was added. Measurements of viscosity were made over periods of ten minutes in a water bath at 370 C following the mixture of enzyme and substrate. The final pH was checked before and at the end of each experiment.
As may be noted from the data in Figure 3 , activity was greatest between pH 7.0 and 8.5. 7.4. From the findings recorded in Figure 4 it may be seen that analyses of trichloracetic acid filtrates revealed a progressive liberation of organic acid soluble P and acid soluble N and that the activity continued after depolymerization, as determined by viscosity measurements, was completed. Since no significant increase in inorganic P was noted, the rise in total acid soluble P may be interpreted as being entirely dependent on an increase in phosphate esters.
No evidence of deamination was observed. These findings, coupled with the observation of marked increases in the extinction coefficient at 2600 A of trichloracetic acid filtrates of desoxyribose nucleic acid incubated with streptodornase, indicate a liberation of acid soluble nucleotides.
A search for inhibitors has been made using a wide variety of reagents that might be pertinent to the broad problems of this study including the possible significance of inactivation in relation to the effective treatment of patients.
The following substances were found to have no effect on The reactions were limited to pyrogenic ones of a transient nature together with febrile malaise such as that previously described (4). A report of the therapeutic effects of the injections together with the clinical details of the course of the patients is now in preparation. In six cases of empyema measurements were made of the liberation of organic acid soluble P at the site of the pleural exudation following the local introduction of the streptococcal concentrates containing streptodornase.
Determinations of acid soluble P and N were made on the supernatant portion of centrifuged samples of exudate removed at hourly intervals. From the data in Figure 5 it may be seen that the peak of the rise in liberated P was reached one to four hours after the injection. The values then returned to the pre-injection level during the next 24 hours.
The liberation of acid soluble N was also evident coincidental with the rise in P. The acid filtrates of the supernatant specimens showed marked increases in absorption at 2600 A. Further breakdown to inorganic P or uric acid was not demonstrable, as shown in Figure 6 .
Experiments comparable to those just described have been conducted, in vitro, by incubating mixtures of streptodornase and pus, and making determinations of acid soluble P and N liberated into the supernatant fluid. The results of such a study Figure 7 demonstrates the effect of the injection on the viscosity of exudates in nine patients.
The range of fall was from 2-2400 viscosity units. Where the initial viscosities were highest because of large amounts of extracellular desoxyribose nucleoprotein, the effect was most striking. This correlation will be demonstrated in the subsequent description of the findings obtained by the use of Feulgen stained preparation.
The range of the per cent fall in one hour in the amount of sediment following injection in nine patients is shown in Figure 8 . The observations were made by centrifuging aliquot parts of the serial samples of exudates at approximately 2500 revolutions per minute for 60 minutes.
The results are again closely correlated with both the changes in viscosity and the microscopic demonstration of the lysis of extracellular desoxyribose nucleoprotein. By the Feulgen method of staining, the presence of desoxyribose nucleoprotein has been identified microscopically as being present extracellularly in considerable abundance. Morphologically it appears, as has been previously described (1) , in the form of small granules, fibrous-like strands, and amorphous plaques. Intracellularly, desoxyribose nucleoprotein is noted as a significant part of the nuclei. The extracellular material is obviously derived from destroyed cells, chiefly from the leucocytes of the exudate and to an undetermined degree from local fixed tissue cells. From the cytological studies, leucocytes in various stages of degeneration have also been noted.
The small granular forms of the desoxyribose nucleoprotein have been found to be characteristic of the freshest exudates, the reticular and amorphous forms to be present in greatest abundance in protracted cases of purulent infection such as tuberculous empyema. 
